Reduction in coronary vasodilator reserve following coronary occlusion and reperfusion in anesthetized dog: role of endothelium-derived relaxing factor, myocardial neutrophil infiltration and prostaglandins.
To examine the effects of acute myocardial ischemia and reperfusion on regional coronary vasodilator (or flow) reserve, peak reactive hyperemic blood flow following a 10 s occlusion was obtained in dogs subjected to circumflex (Cx) coronary artery occlusion for 1 h followed by reperfusion for 1 h. Acute myocardial ischemia resulting from Cx artery occlusion-reperfusion caused an attenuation in peak reactive hyperemic Cx flow (mean +/- S.E., from 215 +/- 29% to 87 +/- 17%, P less than or equal to 0.001). Acetylcholine-induced increase in Cx flow was also significantly (P less than or equal to 0.01) attenuated following Cx occlusion-reperfusion. These alterations were not observed in the left anterior descending (LAD) coronary artery, which was not subjected to occlusion. Pre-treatment of four dogs with indomethacin inhibited prostaglandin release (P less than or equal to 0.01), but did not affect peak reactive hyperemic coronary flow or acetylcholine-induced increase in coronary flow before or after occlusion-reperfusion. Histopathology revealed extensive myocardial neutrophil infiltration in the Cx-supplied region compared to the LAD-supplied region. Myocardial myeloperoxidase activity, an index of neutrophil infiltration, was also increased in the Cx compared to the LAD region (P less than or equal to 0.02). Myocardial neutrophil accumulation and myeloperoxidase activity were similar in the control and indomethacin-treated animals. These observations suggest that acute myocardial ischemia resulting from coronary artery occlusion-reperfusion impairs coronary vasodilator reserve in anesthetized dogs. This impairment, which was not modified by prostaglandin inhibition, may be related to the loss of endothelium-derived relaxing factor and/or decreased microvascular cross-sectional area resulting from capillary plugging by neutrophils.